In stitu t für B otanik d e r T echnischen H ochschule, S chnittspahnstraße 3. D-6100 D a rm stad t Z . N atu rfo rsch . 41c, 681-683 (1986); received F eb ru ary 25/M ay 2, 1986 Pityrogramma calomelanos var. aureoflava (P te rid o p h v ta , Polypodiales, P te rid a ce a e), C om plex 
synthesis. D irect co m p ariso n s of the synthetic products, nam ely ß-(5,7.4'-trihydroxy-8-yl)-ß-phen y lp ro p io n ic acid and its m ethyl e ster, show them to be identical w ith the n atu ral pro d u cts. T h e stru ctu res d e d u ce d previously for these com pounds by spectroscopic m ethods are th u s c o n firm ed.
Detailed studies on the "farinose" frond exudates produced by several species of the fern genus P ityro gram m a led to the isolation of several complex flavonoids [1] . They represent a new type of carbon skeleton, where a flavonoid moiety is linked with a phenyldihydrocoumarin (neoflavonoid) moiety. aureoflava; X-2 occurs also in some specimens of P. sulphurea [1] . In these two complex flavonoids there is no additional y-pyron ring present; they bear dihydrocinnamoyl substituents [4] , Unfortunately, these closely related complex flavonoids have been reported under different ab breviations, and chemical nom enclature has not been consistent. Thus, D-1 was called a dihydrochalcone in [1] , described as 8-dihydrocinnamoyl-5,7-dihydroxy-4-phenyl-2-H-l-benzopyran-2-one in [2] (compound A, structure 1), and reported as 5,7-dihydroxy-8-(3-phenylpropionyl)-4-phenyldihydrocoumarin in [5] , p. 342. Compounds D-2a/b were re garded as flavone and flavonol derivatives in [1] and in [6] , p. 233, but reported as phenylbenzopyran-2-one derivatives with additional 2-phenyl-y-pyron(ol) ring systems [2] (compounds Bj and B2, structures 3). Compounds T-l, T-2 and T-3 were designated chal cone derivatives [1] and also 5,7-dihydroxy-8-cinnamoyl-4-phenyl-dihydrocoumarins [3] . Compounds X-l and X-2, cited as flavone derivatives with dihy drocinnamoyl substituents in [6] , p. 233, were origi nally reported as ß-(5,7,4'-trihydroxy-8-yl)-ß-phenylpropionic acid (compd. 2) and its methyl ester (compd. 1) in [4] . The different ways in which the structural formulae have been presented still in creased the confusion. We therefore deem it desir-able to reproduce here a survey of all these complex flavonoid structures (Fig. 2) , denoting them by the abbreviations used in the chemotaxonomic study on flavonoid patterns in Pityrogram m a frond exudates [1] , We thus hope to facilitate the understanding of these structures.
Compounds designated
D -l was synthesized some years ago and the struc ture proposed in [2] was confirmed also by X-ray analysis [7] . Compounds T-l, T-2 and T-3 were also synthesized [8] and shown, by direct comparisons, to be identical with the natural products. In the present paper we report the unambiguous synthesis of com pounds X -l and X-2. 
Materials and Methods

5,7,4'-
Results and Discussion
The structure in the centre of Fig. 2 is the hypo thetical interm ediate in the form ation of the complex flavonoids. Compound T -l would be built by lactonization according to the direction of (a). Compounds X -l and X-2 are derived from the interm ediate by dehydrogenative cyclization according to direction (b) . By the present synthesis, structures X-l and X-2 are distinguished from their isomers with the dihydrocinnamoyl moiety linked to C-6 of the flavone, which could be built from the interm ediate by the reaction corresponding to (c). It is a characteristic feature of the synthesis described here that a bridge oxygen belonging to the dihydroneoflavone (indi cated with an asterisk in Fig. 1 ) is transform ed into that of a flavone by D D Q oxidation after opening of the ring. This method has the great advantage that a CC3-unit is exclusively retained at C -8 of a flavone, and as a result the desired complex flavonoids are selectively synthesized.
By direct comparisons (m .p ., U V , MS, 'H NM R) the synthetic flavonoids were shown to be identical with the relevant natural products. T herefore, the structures of the flavonoids X -l and X-2 are con firmed by the present synthesis. So the earlier claim [5] that the structures of the complex Pityrogram m a flavonoids should be corroborated by synthesis is now completely answered. -It may be m entioned that further compounds of this type have not been found till now.
